Dentistry is a clinical activity potentially at risk of medical emergencies and dental practitioners need to be prepared to handle them effectively. Materials and methods: We have contacted 25535 French and Belgian dentists through an online survey which included 37 questions about emergency situations they have experienced, emergency equipment at their disposal, training and self-evaluation of competence in the management of medical emergencies. Results: 1344 were included. The incidence of medical emergencies was 2.1 events per dentists per year, mostly vasovagal syncope, orthostatic hypotension or hypoglycemia. Life-threatening emergencies and cardiac arrests are rare but occur (0.003 cardiac arrests per dentist per year of practice). Nearly one out of five dentists had no emergency equipment at all. While many practitioners are equipped with oxygen (66.8%), few possess a defibrillator (7.7%). Nearly 10% of practitioners report never being trained for medical emergencies. Conclusions: Dental practitioners encounter medical emergencies, mostly benign ones but also, more rarely, life-threatening emergencies. Efforts should be made in the education of dental practitioners regarding the management of medical emergencies during initial and continuing education. The recommended emergency equipment for dental practices should be kept to the minimum necessary in order to increase the number of offices properly equipped.
Introduction
Dentistry is a clinical activity in which patients are at potential risk of medical emergency because it often involves invasive techniques such as injections, surgical flaps, devitalizations or extractions. Stress generated by dental cares, aging of the population and increase of general health problems and risk factors expose dental practitioners to the occurrence of medical emergency in their offices.
Some data exist about the prevalence and the severity of medical emergencies in dental practice. These data, mainly from older or small studies, suggests that these situations are not frequent but can occasionally involve life-threatening emergencies.
Several dental and emergency societies recommend that practitioners should be regularly trained at handling the most common medical emergencies and that dental offices should have emergency equipment [1] [2] [3] . Few studies have been performed to assess emergency equipment available in dental offices, the training of dental practitioners and their perceived competence about handling medical emergencies.
All these data are necessary to understand the specifities of those situations in dental practices and to adapt the programs of initial and continuing education of dental practitioners to their real needs.
The primary aim of the present study was to determine the incidence, types, and severity of medical emergencies occurring in dental practice. Secondary aims were to assess training and equipment of dental practitioners to face these situations, and to evaluate their perceived competency to manage medical emergencies.
Materials and methods
This survey of current dental practitioners encompassed a 6-month period. An online survey was designed using an online service (http://www.limeservice.com). The survey included 37 questions divided in 7 sections and could be completed in less than 4 minutes (Table I) .
Demographic data
We collected general demographic data (age, sex, specialty, number of years in practice, and country of residence) and categorized the location of the practitioner's office(s) as urban, rural or both (urban defined as city of more than 2000 inhabitants; rural defined as city of less than 2000 inhabitants according to 2010 census data). We asked respondents to classifiy their practice as solo practice, part of a group practice with other dentists only, part of a group practice with a specialty other than dentistry, a hospital-based practice, or practice as part of a health-care center.
Emergency situations experienced
We asked practitioners whether they have ever experienced during their career a minor medical problem in their office (vasovagal reaction, orthostatic hypotension or hypoglycemia) or a serious medical emergency (acute asthma attack, seizure, allergic reaction, inhalation or ingestion of foreign bodies, acute coronary syndrome) or cardiac arrest.
We also assessed if they had faced a serious medical emergency or cardiac arrest (as defined above) in the workplace during the last twelve-months and asked them to estimate the number and type of any such emergencies.
Emergency equipment available in dental office
We asked respondents about the availability of the following five items at their practice setting: oxygen, defibrillator, blood pressure meter, bag valve mask, and drugs for emergency management. For each category, dentists were also asked if they had ever used any of these pieces of emergency equipment.
Training
We asked practitioners if they have been trained to manage medical emergencies during or after their initial dental training and when their last such training was. They were also asked about their perceived need for further training in the management of medical emergencies, and the availability of protocol sheets on the management of medical emergencies in their office.
Evaluation of self-efficacy in the management of medical emergencies
We asked respondents whether they feel able to handle a minor medical problem (vasovagal response, orthostatic hypotension, hypoglycemia), a serious medical emergency (acute asthma attack, seizures, inhalation or ingestion of foreign bodies, hyperventilation crisis, hypertensive crisis, serious allergic reaction, stroke, acute coronary syndrome) or cardiac arrest using a 4-point Likert scale (fully capable, capable enough, not enough capable, not at all).
Most of the questions were closed response questions to allow for easier analysis. The survey was sent to all active, francophone dental surgeons working in France or Belgium member of the 2 main professional societies for dentists (the Association dentaire française, ADF aka the Association of French Dentist and the Association Dentaire Belge Francophone, ADBF aka the Association of Belgian French Speaking Dentist) with a reminder at 3 months. All surveys were completed anonymously and analyzed in aggregate. Incomplete surveys were excluded, as were surveys not completed by the intended study population. 
Statistical analysis
Data analyses were performed with SPSS ® Statistics 17.0 (SPSS Inc, Chicago, Illinois, USA). Values are expressed as raw data, percentage or mean ± standard deviation. We compared the age of the last emergency training and the self-confidence in management of medical emergencies. The Mann-Whitney was used for comparison since the data did not pass the normality test. A p value < 0.05 was considered statistically significant.
Results
A total of 25535 dentists were contacted by email, 22922 in France (ADF emailing list) and 2613 in Belgium (ADBF emailing list). During the 6 months of the study, a total of 1667 questionnaires were completed online, representing a response rate of 6.5%. 108 questionnaires were excluded because they were not complete, 131 because they were not answered by a French or a Belgian practitioner, 12 because responders were not dentists, leaving a total number of completed surveys of 1344 (1200 for France and 144 for Belgium). This number represents 3.0% of the 40599 dentists in France and 4.2% of 3454 French speaking dentists in Belgium.
Demographic data
The mean age of respondents was 46.9 ± 0.3 years and 617 were females (45.9%). Among respondents, 1284 (95.5%) were dentists, 38 (2.8%) orthodontists, 40 (3.0%) oral surgeons, and some reported practicing several dental specialties. 619 (46.1%) of respondents reported being in solo practice, 553 (41.1%) shared a private practice with other dentists, and 85 (6.3%) shared a private practice with other health professionals. 119 (8.9%) of respondents reported practicing in hospitals and 109 (8.1%) in health centers, and some working in multiple practice settings. Most of the practices (83.3%, n = 1119) were in urban areas, one-tenth (11.2%, n = 150) in rural areas and a small part of practitioners work in both (5.6%, n = 75). The mean duration of professional career was 21.4 ± 0.3 years.
Emergency encounters in dental practice
More than half of respondents (53.2%, n = 715) reported at least one medical emergency during their last twelve months of practice.
Emergencies encountered by dental practitioners during these last twelve months of practice are summarized in Table II . Among those emergency cases, vasovagal syncope was the most frequent emergency in dental practices (1257 cases, 43.9%); only 39 serious medical emergencies (serious allergic reaction, inhalation of foreign bodies, stroke, angina and myocardial infarction) and 5 cardiac arrests were reported. This represents an incidence of 0.004 cardiac arrests per dentist per year. The incidence of any kind of medical emergency is 2.1 events per dentist per year.
Almost all dentists (94.3%, n = 1268) reported encountering at least one minor medical problem in their office during their career (vasovagal response, orthostatic hypotension or low blood sugar). One third of them (35.2%, n = 473) report encountering a serious medical emergency (acute asthma, seizures, allergies, inhalation of foreign bodies, acute coronary syndrome). Only a few respondents (7.1%, n = 95) report encountering a cardiac arrest. Compared to the total number of years of practice, this is a frequency of 0.003 cardiac arrest per dentist per year of practice, which confirms the incidence previously found. Practitioners who encountered cardiac arrest, did so in their practice in 33.7% (n = 32), outside work in 57.9% (n = 55) and in 8.4% (n = 8) practitioners have been confronted to it in both situations. There is a correlation between the experience of practitioners and the occurrence of vasovagal syncope (r = -0.135, p < 0.001).
Emergency equipment available in dental practice
Among dentists who answered, 80.8% (n = 1086) stated that they have emergency supplies in their offices (Tab. III). Nearly one out of five dentists in the survey (19.2%, n = 258) declared they have no emergency equipment at all.
Among dentists equipped with oxygen, nearly 9 out of 10 respondents reported never having used their bottle of oxygen. 556 (61.9%) of dentists with oxygen report replacing their supply in the last 5 years, 164 (18.3%) reported last replacing their oxygen equipment between 5 and 10 years ago, 60 (6.7%) more than 10 years ago and 118 (13.1%) of dentists did not remember when their supplemental oxygen was last changed. Among dentists equipped with a blood pressure meter, 442 (64.5%) reported having used it, but only 9 dentists (7.7%) possessing a defibrillator reported having used it. Most practitioners (87.0%, n = 824) equipped with emergency drugs have never used them (with the exception of oral glucose).
Training
More than half of dentists (57.1%, n = 768) reported formal training in the management of medical emergencies during their initial dental education. Two thirds (64.3%, n = 865) were trained during post-graduate education and nearly one tenth reported never having been trained in this area (8.7%, n = 117). Among the 91.3% (n = 1227) of practitioners that reported formal training, for 176 (14.3%), the last training took place within the previous year, for 571 (46.5%) last training was between 1 to 4 years old, and for 480 (39.1%) last training was more than 4 years old. The majority of respondents, 939 (69.9%) reported they currently need refreshment training on the management of medical emergencies. Protocol sheets on the management of medical emergencies are available in only 28.1% (n = 377) of the offices.
Estimation of self-efficacy in medical emergency management
The self-efficacy of respondents regarding medical emergencies management is shown in Table IV . Practitioners whose last training was less than one year ago reported feeling more competent than practitioners who trained between 1 to 4 years ago (p < 0.001). Similarly, practitioners whose last training was between 1 to 4 years ago felt more competent than practitioners who trained more than four years ago (p < 0.001).
Discussion
To our knowledge, this study is one of the largest studies dealing with medical emergencies in dental practice. Our data show that medical emergencies in dental practice are not frequent, but not rare, with an incidence of 2.1 events per dentist per year. Not surprisingly, we found that the most frequent emergency encountered by dental surgeon is vasovagal reaction, which is in accordance with previous studies [4] [5] [6] [7] [8] [9] [10] . As shown by Collange et al. [6] we found a correlation between the experience of practitioners and the occurrence of vasovagal syncope. Experienced practitioners have significantly less vasovagal reactions in their practice than novice ones. This may be explained by more experienced practitioners appreciating the risk and taking steps to prevent such reactions.
Confirming previous data, serious medical emergencies (serious allergic reaction, inhalation of foreign bodies, stroke, angina and myocardial infarction) and cardiac arrest are rare in dental practice but can occur. We found an incidence of 0.003 cardiac arrests per dentist per year of practice. This result is consistent with previous publications [4, 7, 11, 12] . As found by Collange and al., dental practitioners are more likely to experiencing cardiac arrest outside of their offices than in professional exercise [6] .
Recommendations about dental office emergency equipment may change depending on the country. However, dental practitioners can rely on the recommendations of the United Kingdom Resuscitation Council [3] .
The majority of practitioners who answered our survey reported having emergency equipment but one out of five respondents have no equipment at all. From a deontological and legal point of view this is questionable. Two-thirds of the dentists are equipped with oxygen but it is often outdated (unchanged for more than five years). This is probably to be connected with the fact that nearly 90% of the respondents have never had use of their oxygen bottle. Similarly, most practitioners equipped with emergency drugs have never used them. A previous study conducted in 2008 among 200 Parisian dental surgeons showed that 17% thought that their drugs where outdated [13] . The maintenance and the management of medical equipment, when rarely or never used, is a recurring problem in the health care sector.
Defibrillators are also part of the recommended list of equipment for dental offices by the United Kingdom Resuscitation council [3] . Moreover, the European Resuscitation Council advocates that defibrillators should be available throughout outpatient medical facilities [2] . However, only a small portion of respondents to our study reported having a defibrillator but the rate of offices equipped with defibrillator is increased compared to previous studies [5, 8, 14] . This lack of defibrillator has been explained by the feeling of dental practitioners that this device is not necessary in dental office, too expensive and not mandatory [14] . This also reflects the low prevalence of cardiac arrest in dental offices.
Management of medical emergencies requires initial education and retraining. Our data clearly shows a lack among dental practitioners. Two of five respondents have not been trained during their initial formation and quite one of ten had never been trained about medical emergencies. For almost 40% of trained practitioners, the last training was more than four years ago. The European Resuscitation Council and several studies report that knowledge and skill retention declines rapidly after initial resuscitation training [1, 12] . CPR skills such as calling for help, chest compressions and ventilations decay within three to six months after initial training [1] . The United Kingdom Resuscitation council recommends that dental staff update their skills at least annually [3] .
Self-confidence is the first step, necessary but not sufficient, to the competence. A large majority of respondents feel able to manage a malaise while less than half feel able to manage a cardiac arrest. Other studies which have examined dental practitioners self-confidence about medical emergencies observed that they are comfortable with the management of a malaise [4, 7] . However, it seems normal that practitioner feels capable of handling a situation they meet regularly and feel less comfortable with a situation they have probably never met. Good results reported by respondents should be moderate because self-estimation is not the reflection of the competence. Concerning resuscitation, several studies showed that self-estimation of competence is often higher than actual performance [12, 15] .
The lack of data about medical emergencies in dental practice perpetuates unnecessary habits in equipment and in the education of dental surgeons. For example, a significant proportion of dental practitioners have intravenous injection equipment and intravenous drugs which may be unnecessary and inappropriate for this category of healthcare professionals [13, 16] .
Our results must be moderated by the fact that our survey was based on a voluntary online questionnaire. This type of data collection is prone to selection bias. Furthermore because the survey involves recall, results reflect the respondent's recollection of events. Moreover, while the number of respondents is large, the actual response rate represents only a small proportion of the total population of French and Belgian dental practitioners.
Conclusions
Dental practitioners encounter mostly minor medical emergencies, not uncommonly in practice. Even if life-threatening emergencies and cardiac arrest are rare in dental practice, those situations can occur. Dental staff should be equipped and prepared to face them.
A dentist will encounter an average of two medical emergencies per year in his office, mostly vasovagal reactions, orthostatic hypotension or hypoglycemia. Most of emergencies encountered in dental office do not require specific emergency equipment which may explain why a proportion of dental practitioners do not equip themselves, especially with a defibrillator, or are equipped with outdated materials.
The training of dental practitioners to handle medical emergencies is not sufficient. The rate of practitioners never trained or for whom the last training took place more than four years ago is probably too high. Efforts should be made in the education of dental practitioners regarding the management of medical emergencies during initial and continuing dental education. Ideally, the training should be on an annual basis.
The recommended emergency equipment for dental practices should be kept to the minimum necessary in order to respond to the real needs of practitioners and increase the number of offices properly equipped.
All these data provide a better understanding of medical emergencies in dental practice and should improve the care of patients presenting with medical emergencies in dental practice, particularly through recognition of the most suitable equipment and training for dental practitioners.
